A quantitative electron microscope study of cerebellar axon terminals on the magnocellular red nucleus neurons in the cat.
In the red nucleus (RN) of the cat, the bouton covering ratio (BCR: the ratio of whole somatic surface length and that covered with axon terminals) and the density of axon terminals in contact with somatic profiles (DAST: the number of axosomatic terminals per micron of somatic surface membrane) were calculated in each neuronal somatic profile over 60 micron in diameter. The mean BCR was 61.4 +/- 1.43 (S.E. M.)%. The mean DAST of axosomatic terminals filled with spherical synaptic vesicles (S-terminals) was 27.7 +/- 0.95, and that of terminals with pleomorphic and/or flattened vesicles (F-terminals) was 10.3 +/- 1.12. Subsequently, sequential changes of the BCR and DAST of intact terminals were examined in the RN deafferented from the cerebellorubral fibers. The mean BCR and DAST were decreased most markedly during the survival period of 4-7 days; thus decrease was chiefly due to degeneration of S-terminals (BCR: 16.7 +/- 1.17 %, DAST of S-terminals: 7.1 +/- 1.12, DAST of F-terminals: 5.8 +/- 1.22). In the RN 11-63 days after the operation, both the BCR and DAST tended to re-increase slightly and the majority of the re-increased terminals appeared to be F-terminals. Possible meanings of this re-increase of axosomatic terminals are discussed.